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(57) When gateway server 30 receives an email, 
which is addressed to mobile station 10, gateway server 
30 transmits an email arrival notice to mobile station 1 0. 
When gateway server 30 receives an acknowledgement 
response (referred to as 'Ack' hereinafter) responding 
to the email arrival notice from mobile packet communi- 
cation network 20, gateway server 30 evaluates the sta- 
tus of mobile station 1 0 on the basis of the type of Ack, 
and determines whether to transmit the email or not. 
Moreover, gateway server 30 modifies the time interval 
for retransmitting the email arrival notice to mobile sta- 
tion 1 0 according to the status of mobile station 1 0 when 
the transmission of the email arrival notice fails. 
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Description 

Technical Field 

[0001] The present invention relates to a method of 
controlling email delivery and an email server for re- 
transmitting emails to mobile stations, such as mobile 
phones, in a mobile communication network. 

Background Art 

[0002] In recent years, several kinds of mobile com- 
munication systems providing email services to users of 
mobile stations, such as mobile phones, which are con- 
nected to the Internet through various mobile communi- 
cation networks, have come into use. In the mobile com- 
munication systems, emails addressed to subscribers 
of mobile stations are at first received by email servers, 
who in turn deliver the emails to the subscribers of mo- 
bile stations. 

[0003] Generally speaking, in a mobile communica- 
tion network, the communication status of a mobile sta- 
tion is unstable, andean cause communication failures. 
Therefore, when emails are delivered during a commu- 
nication failure, a mobile station is unable to carryout 
the routine function of receiving the emails, which would 
produce an increase of communication traffic from the 
large number of undelivered mail leading to a traffic con- 
gestion, especially on narrowband networks such as 
mobile packet communication networks. 

Disclosure of the Invention 

[0004] The present invention has been made in the 
light of the foregoing description of the prior art, and it 
is an object of the present invention to provide a method 
of controlling email delivery and an email server, which 
can deliver emails through a mobile communication net- 
work by maintaining a smooth flow of email traffic even 
when there is an increase in the number of deliveries; 
and, can prevent traffic congestion of email deliveries 
while retransmitting emails, whose earlier attempts at 
delivering to mobile stations failed. 
[0005] To solve the above-mentioned problem of the 
prior art, the present invention proposes a method of 
controlling email delivery, which comprises: a receiving 
step for receiving an email, which is addressed to a mo- 
bile station; a status obtaining step for obtaining infor- 
mation on communication status of the mobile station 
from a mobile communication network to which the mo- 
bile station belongs; a transmission determining step for 
determining whether the email should be transmitted to 
the mobile station at the present moment or not, on the 
basis of the information on the communication status; a 
transmitting step for transmitting the email if the email 
is determined to be transmitted in the transmission de- 
termining step, and; a retrial instructing step for setting 
a waiting time on the basis of the information on the com- 



munication status, and instructing the execution of ob- 
taining operation by the status obtaining step following 
the waiting time, if the email is determined to not be 
transmitted in the transmission determining step, or if 

s the email is determined to be transmitted in the trans- 
mission determining step and transmission of the email 
fails. This is the first mode of the proposed method of 
controlling email delivery of the present invention. 
[0006] Another preferred mode of the method of con- 

io trolling email delivery of the present invention comprises 
all characteristics of the first mode of the method of con- 
trolling email delivery; and further comprises an arrival 
notice transmitting step for transmitting a notice of arriv- 
al of the email to the mobile station, when the email, 

'5 which is addressed to the mobile station, is received, 
and; information on communication status with regard 
to reception of the notice of arrival is obtained as the 
information of communication status in the status ob- 
taining step. This is the second mode of the proposed 

20 method of controlling email delivery of the present in- 
vention. 

[0007] Another preferred mode of the method of con- 
trolling email delivery of the present invention comprises 
all characteristics of the first mode of the method of con- 

25 trolling email delivery; and the information on the com- 
munication status, which is obtained in the status ob- 
taining step, indicates any of the following: communica- 
tion possible status, communication busy status, or 
communication impossible status; in the retrial instruct- 

30 jng step, a first time period is set as the waiting time if 
the information on the communication status indicates 
communication busy status, and a second time period, 
which is longer than the first time period, is set as the 
waiting time if the information on the communication sta- 

35 tus indicates communication impossible status. This is 
the third mode of the proposed method of controlling 
email delivery of the present invention. 
[0008] Another preferred mode of the method of con- 
trolling email delivery of the present invention comprises 

40 all characteristics of the first mode of the method of con- 
trolling email delivery; and the waiting time is deter- 
mined on the basis of number of times of execution of 
the status obtaining step for the email up to the present 
moment. This is the fourth mode of the proposed meth- 

45 od of controlling email delivery of the present invention. 
[0009] Another preferred mode of the method of con- 
trolling email delivery of the present invention comprises 
all characteristics of the fourth mode of the method of 
controlling email delivery; and in the retrial instructing 

so step, if the number of times of execution of the status 
obtaining step for the email up to the present moment 
is the same as or more than a predetermined number, 
a predetermined time period is set as the waiting time. 
This is the fifth mode of the proposed method of control- 

55 |jng email delivery of the present invention. 

[001 0] Another preferred mode of the method of con- 
trolling email delivery of the present invention comprises 
all characteristics of the first mode of the method of con- 
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trolling email delivery, and the information on the com- 
munication status is information of strength of received 
radio wave of the mobile station. This is the sixth mode 
of the proposed method of controlling email delivery of 
the present invention. 5 
[001 1 J Another preferred mode of the method of con- 
trolling email delivery of the present invention comprises 
all characteristics of the first mode of the method of con- 
trolling email delivery, and the information on the com- 
munication status is information of transition of strength 
of received radio wave of the mobile station. This is the 
seventh mode of the proposed method of controlling 
email delivery of the present invention. 
[0012] Moreover, an email server of the present in- 
vention comprises: a receiving means for receiving an 
email, which is addressed to a mobile station; a status 
obtaining means for obtaining information on communi- 
cation status of the mobile station from a mobile com- 
munication network, to which the mobile station be- 
longs; a transmission determining means for determin- 
ing whether the email should be transmitted to the mo- 
bile station at the present moment or not on the basis of 
the information on the communication status; a trans- 
mitting means for transmitting the email if the email is 
determined to be transmitted by the transmission deter- 
mining means, and; a retrial instructing means for set- 
ting a waiting time on the basis of the information on the 
communication status, and instructing the operation of 
the status obtaining means following the waiting time, if 
the email is determined not to be transmitted by the 
transmission determining means. 

Brief Description of the Drawings 

[0013] Fig.1 is a block diagram showing a configura- 
tion of a mobile communication system according to the 
first embodiment of the present invention. 
[0014] Fig.2 is a block diagram showing a configura- 
tion of a mobile station according to the first embodiment 
of the present invention. 

[0015] Fig. 3 is a block diagram showing a configura- 
tion of a gateway server according to the first embodi- 
ment of the present invention. 

[0016] Fig. 4 is a format chart showing a mailbox ad- 
ministration table, which is stored in a memory of an 
email delivery-managing unit, according to the first em- 
bodiment of the present invention. 
[0017] Fig. 5 is a graph showing a relation between 
values of counters, which an email delivery-managing 
unit sets, and time intervals for retransmissions of arrival 
notices. 

[0018] Fig. 6 is a flowchart showing a process, which 
is executed by an email delivery-managing unit accord- 
ing to the first embodiment of the present invention. 
[0019] Fig. 7 is a block diagram showing a configura- 
tion of a mobile station according to modification (1) of 
the present invention. 



Best Mode for Carrying Out the Invention 

[0020] In the following paragraphs, an embodiment of 
the present invention is explained with reference to 
drawings. The embodiment explained below, is a sys- 
tem where the present invention is applied to a mobile 
communication system, which is connected to the Inter- 
net. 



[1.1] Configuration of embodiment 
(1) Configuration of system 

[0021] Fig.1 is a diagram showing a configuration of 
a mobile communication system in this embodiment. 
The mobile communication system in this embodiment 
contains a plurality of mobile stations 10A, 10B..., mo- 
bile packet communication network 20, base station 21 , 
service control station 22, gateway server 30, Internet 
40, and a plurality of terminals 50A F 50B..., etc. In Fig. 
1 , only mobile stations 1 0A and 1 0B, and terminals 50A 
and SOB, are shown representing a plurality of mobile 
stations 10A, 10B... in the mobile communication net- 
work, and a plurality of terminals 50A, 50B... in the mo- 
bile communication network, respectively, to simplify the 
diagram. 

[0022] Terminals 50A, 50B... (referred to as terminals 
50' hereinafter, if there is no need to distinguish them 
from each other), are terminals, such as personal com- 
puters, which are connected to Internet 40. Terminal 50 
has a keyboard (not shown) and a computer mouse (not 
shown) by which its user inputs data; a display unit (not 
shown) for displaying text messages and images; as 
well as, several components for data communication 
with other communication devices through Internet 40. 
[0023] Moreover, a program for composing, transmit- 
ting, and receiving emails is installed in terminal 50, and 
terminal 50 functions as an email client. In this descrip- 
tion, 'an email client' means an apparatus, which trans- 
mits and receives emails using given email addresses. 
Terminal 50 composes emails following particular oper- 
ations carried out by its user, and executes email-trans- 
mitting processes of the emails, according to the in- 
stalled program. On the other hand, terminal 50 obtains 
information on emails addressed to terminal 50, which 
exist in Internet 40, automatically or following the oper- 
ations carried out by its user, and displays the informa- 
tion in the above-mentioned display unit. 
[0024] Mobile stations 1 0A, 1 0B. . . (referred to as 'mo- 
bile stations 10' hereinafter, if there is no need to distin- 
guish them from each other), are mobile communication 
terminals, such as mobile phones and Personal Handy- 
phone Systems (PHSs; registered trademark), which 
can use a communication service in mobile packet com- 
munication network 20, and execute data communica- 
tion and voice communication through mobile packet 
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communication network 20. Each of mobile stations 10 
has an email address for transmitting and receiving 
emails and it can function as an email client. 
[0025] Mobile packet communication network 20 is a 
communication network, which provides packet com- 
munication service for mobile stations 1 0. Mobile packet 
communication network 20 has gateway server 30, a 
plurality of base stations 21 , and service control station 
22, as well as, a packet subscriber management appa- 
ratus (not shown). Base station 21 executes data com- 
munication with mobile station 10 through a radio com- 
munication device (not shown). Service control station 
22 has a position registration table. In the position reg- 
istration table, data of locations of mobile stations 10, 
namefy data of service areas where mobile stations 10 
are located, are stored with IDs of mobile stations 10 
corresponding to the data of the service areas. In this 
description, an ID of mobile station 10 means an iden- 
tifier, which provides exclusive identity to each mobile 
station 10 in mobile packet communication network 20. 
Contents of the position registration table are updated 
by a position registration operation, which is executed 
by mobile station 10, and the position registration oper- 
ation is the same as the one in a conventional system. 
Hence, an explanation of the operation is omitted in this 
description. 

[0026] The position registration table is referred to ob- 
tain a location of mobile station 10 and call mobile sta- 
tion 10 when there is an email arrival for mobile station 
10. To be more specific, when mobile packet communi- 
cation network 20 receives an email addressed to mo- 
bile station 10, mobile packet communication network 
20 identifies the service area where mobile station 1 0 is 
located on the basis of the position registration table of 
service control station 22. Then, mobile packet commu- 
nication network 20 transmits to mobile stations 1 0, an 
email arrival notice from all base stations 21 in the serv- 
ice area. When mobile station 1 0 receives the email ar- 
rival notice, it transmits an acknowledgement response 
with regard to the email arrival notice. In this embodi- 
ment, there are two kinds of acknowledgement respons- 
es, which mobile station 10 transmits in response to 
email arrival notices, as described below: 

a. Normal acknowledgement response (referred to 
as 'normal Ack' hereinafter) 

This response is an acknowledgement re- 
sponse, which indicates that mobile station 1 0 is 
now available. 

b. Busy acknowledgement response (referred to as 
"busy Ack" hereinafter) This response is an acknowl- 
edgement response, which indicates that the com- 
munication line of mobile station 10 is now busy. 

[0027] In the instance that no acknowledgement re- 
sponse is transmitted from mobile station 10 within a 
predetermined time period after an email arrival notice 
is transmitted to mobile station 10, mobile packet com- 



munication network 20 transmits a negative acknowl- 
edgement response (referred to as 'NAck' hereinafter) 
to the node of the transmitting side, which indicates that 
mobile station 10 is not available now. On the other 

s hand, in the instance that an acknowledgement re- 
sponse to an email arrival notice is transmitted from mo- 
bile station 10 within a predetermined time period after 
the email arrival notice is transmitted to mobile station 
10, mobile packet communication network 20 forwards 

10 the acknowledgement response to the node of the trans- 
mitting side. In the following explanation, 'Ack' is used 
as a general term for normal Ack, busy Ack, and NAck, 
when there is no need to distinguish them from each 
other. This is a summary of the calling operation carried 

'5 out by a mobile station using the position registration 
table. 

[0028] Gateway server 30 is a computer system pro- 
vided to a packet gateway switching and relaying sta- 
tion, which interconnects Internet 40 and mobile packet 

20 communication network 20. Gateway server 30 func- 
tions as an email server, which relays email communi- 
cation between email clients (namely, mobile stations 
1 0 and terminals 50). To be more specific, gateway serv- 
er 30 receives emails, which should be transmitted from 

25 terminals 50 in the side of Internet 40 or mobile stations 
10 in the side of mobile packet communication network 

20 to other mobile stations 10. Then, gateway server 30 
transmits email arrival notices and the received emails 
to mobile stations 1 0 to which the emails are addressed. 

30 [0029] If gateway server 30 transmits an email to mo- 
bile station 1 0 and mobile station 1 0 receives the email 
successfully, mobile station 10 transmits a reception 
success notice to gateway server 30 through base sta- 
tion 21 . On the other hand, if mobile station 1 0 fails to 

35 receive the email , mobile station 1 0 does not transmit a 
reception success notice. In such a case, base station 

21 conf irms that no reception success notice was trans- 
mitted in a predetermined time period, and transmits a 
reception failure notice to gateway server 30. 

40 [0030] Gateway se rver 30 receives reception success 
notices, reception failure notices, and Ack as mentioned 
above, and judges whether the email arrival notice 
needs to be retransmitted on the basis of the information 
given by these notices. At the same time, gateway serv- 

45 er 30 evaluates the communication status of mobile sta- 
tion 1 0 on the basis of the information , and sets the prop- 
er retransmission times of the email arrival notices. The 
time setting operation is precisely explained in the latter 
part of the following description. 

50 

(2) Configuration of mobile station 10 

[0031] Fig.2 is a block diagram showing a configura- 
tion of mobile station 10 in this embodiment. Mobile sta- 
55 tion 10 has control unit 11; transmitting and receiving 
unit 12; user interface unit 13 (referred to as 'user l/F 
unit 13" hereinafter); and bus 14, which interconnects 
these units. 
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[0032] Transmitting and receiving unit 1 2 executes ra- 
dio communication between mobile packet communica- 
tion network 20 and base station 21 . User l/F unit 1 3 has 
a liquid crystal display unit (not shown), for displaying 
dialog screens and various kinds of information; a key 
pad (not shown) by which the user inputs various kinds 
of data; a microphone (not shown); and a speaker (not 
shown) by which the user talks with other people, etc. 
[0033] Control unit 11 comprises CPU 111 , ROM 112, 
and RAM 1 1 3, and it controls each component of mobile 
station 10. ROM 112 stores mobile station IDs for iden- 
tifying each mobile station 10 in mobile packet commu- 
nication network 20; control programs and various kinds 
of control information for controlling the whole of mobile 
station 10; a program for establishing communication 
connection between gateway server 30 and mobile sta- 
tion 10; and a program for composing, transmitting, and 
receiving emails. RAM 113 is used as the work area of 
CPU 111 ; and CPU 111 executes various kinds of proc- 
esses by reading out control programs from ROM 112 
to ROM 113 and following the programs. If mobile sta- 
tion 10 receives an email, CPU 111 writes the email in 
RAM 1 1 3. And when the user instructs mobile station 1 0 
to display the email using the key pad (not shown), etc. 
of l/F unit 13, for example, CPU 111 displays the mes- 
sage of the email in the liquid crystal display unit (not 
shown) of l/F unit 13. 

(3) Configuration of gateway server 30 

[0034] Fig.3 is a diagram showing a configuration of 
gateway server 30 in this embodiment. Gateway server 
30 has system control unit 31 , subscriber information 
administration unit 32, email delivery-managing unit 33, 
and mailbox 34. 

[0035] System control unit 31 controls each compo- 
nent of gateway server 30. At the same time, system 
control unit 31 functions as an interface between differ- 
ent communication networks, and executes protocol 
conversions between mobile packet communication 
network 20 and other communication networks such as 
Internet 40. For example, if system control unit 31 re- 
ceives data addressed to terminal 50 from mobile sta- 
tion 10, control unit 31 converts the format of the data 
from the protocol used in mobile packet communication 
network 20 into the protocol used in Internet 40, and 
transmits the data to Internet 40. 
[0036] Subscriber information administration unit 32 
stores and administrates information concerning sub- 
scribers of the packet communication service provided 
by mobile packet communication network 20. The infor- 
mation contains telephone numbers and email address- 
es of mobile stations 1 0A, 10B..., attributive information 
of the subscribers, and so on. 

[0037] Email delivery-managing unit 33 manages de- 
livery of emails between email clients. To be more spe- 
cific, email delivery-managing unit 33 receives emails 
addressed to mobile station 1 0, and stores them in mail- 



box 34 temporarily. Then, email delivery-managing unit 
33 transmits the stored email to mobile station 10, to 
which the email is addressed. In mailbox 34, each mo- 
bile station 1 0 is allotted a memory address according 
s to its email address, and email delivery-managing unit 
33 stores the email at the memory address which cor- 
responds to the email address of mobile station 10, to 
which the email is addressed. 

[0038] As mentioned above, when an email arrival no- 

10 tice needs to be retransmitted to mobile station 1 0, gate- 
way server 30 sets the retransmission time of email ar- 
rival notice according to the communication status of 
mobile station 10. To execute this operation, email de- 
livery-managing unit 33 has memory 331 , in which a 

« mailbox administration table is stored as shown in Fig. 
4. The mailbox administration table stores mobile sta- 
tion IDs, names of emails stored in mailbox 34, timing 
information, and counters, which are arranged accord- 
ing to email addresses. The timing information shows 

20 the times when email arrival notices should be retrans- 
mitted to each mobile station 1 0 t and email delivery- 
managing unit 33 retransmits email arrival notices fol- 
lowing the timing information. The counters are in- 
creased by '1 ' when email delivery-managing unit 33 

25 does not receive an Ack within a certain time period after 
an email arrival notice is transmitted, or when email de- 
livery-managing unit 33 receives a NAck. 

[1 .2] Operation of embodiment 

30 

[0039] Following is a description of the operations of 
the above-mentioned embodiment, whereby; an email 
is transmitted from terminal 50A in Internet 40 to mobile 
station 10A in mobile packet communication network 
35 20. 

[0040] When gateway server 30 receives an email ad- 
dressed to mobile station 10A from terminal 50A, sys- 
tem control unit 31 forwards the email to email delivery- 
managing unit 33, and email delivery-managing unit 33 

40 stores the email in mailbox 34. At the time of storing the 
email, email delivery-managing unit 33 stores the name 
of the email in the mailbox administration table of mem- 
ory 331 in correspondence with the email address of 
mobile station 1 0A. 

45 [0041] After gateway server 30 stores the received 
email in mailbox 34 and stores the name of the email in 
the email administration table, email delivery-managing 
unit 33 executes an email delivery process, which is 
shown in Fig.6. 

so [0042] First, email delivery-managing unit 33 reads 
out the timing information corresponding to the email in 
the mailbox administration table, and if the time indicat- 
ed by the timing information is prior to the current time, 
email delivery-managing unit 33 transmits an email ar- 

55 rival notice to mobile station 1 0A, to which the email is 
addressed, through system control unit 31 , according to 
the information in the mailbox administration table (step 
Sa1). 
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[0043] Next, email delivery-managing unit 33 moni- 
tors, for a certain period of time, the reception of an Ack, 
which is a response to the email arrival notice, and judg- 
es if the Ack is received (step Sa2). Namely, email de- 
livery-managing unit 33 checks if gateway server 30 re- 
ceives an Ack from mobile packet communication net- 
work 20, repeatedly, at short regular intervals, until the 
Ack is received or until a certain predetermined time pe- 
riod set for checking the receipt of the Ack passes. 

(1 ) In the instance that no Ack is received or a NAck is 
received 

[0044] I n the i nstance that gateway server 30 does not 
receive an Ack within a certain time period, email deliv- 
ery-managing unit 33 obtains a 'No' as the result of the 
judgment carried out in step Sa2, and the operation 
moves to step Sa1 0. 

[0045] On the other hand, in the instance that gateway 
server 30 receives a NAck, email delivery-managing 
unit 33 obtains a 'Yes' as the result of the judgment of 
step Sa2. Then, email delivery-managing unit 33 judges 
whether the received Ack is a NAck in step Sa3, and it 
obtains a 'Yes' as the result of the process carried out 
in step Sa3, and the operation moves to step Sa10. 
[0046] As explained above, if gateway server 30 does 
not receive an Ack or if gateway server 30 receives a 
NAck, the operation moves to step Sa1 0, and email de- 
livery-managing unit 33 increases the counter corre- 
sponding to mobile station 10A in the mailbox adminis- 
tration table by T. 

[0047] Next, email delivery-managing unit 33 reads 
out the updated counter (step Sa11). 
[0048] Then, email delivery-managing unit 33 deter- 
mines a time interval to be maintained between the cur- 
rent time and the time when an email arrival notice 
should be retransmitted (referred to as 'retrial time' here- 
inafter), on the basis of the updated counter. Namely, 
email delivery-managing unit 33 determines the time in- 
terval between the current time and the retrial time, and 
updates the timing information corresponding to mobile 
station 1 0A in the mailbox administration table using the 
determined time interval (step Sa12). Rg.5 illustrates a 
graph showing the relation between the counter, which 
email delivery-managing unit 33 uses to calculate the 
time interval, and the time interval for retransmission of 
the email arrival notice. As shown in the graph, where 
the counter is smaller than a certain value, email deliv- 
ery-managing unit 33 calculates a time interval for re- 
transmission of email arrival notice in direct proportion 
to the size of the counter; and where the counter is larger 
than a certain determined value, email delivery-manag- 
ing unit 33 calculates a time interval for retransmission 
of the email arrival notice so as to be within a predeter- 
mined maximum time interval T where all time intervals 
converge. The maximum time interval T can be set at 
any value. 

[0049] After step Sa12, the operation of email deliv- 



ery-managing unit 33 returns to step Sa1 , and proceeds 
to the above-mentioned operations or the following op- 
erations, which are carried out according to the situa- 
tion. 

5 

(2) In the instance that a busy Ack is received 

[0050] In the instance that gateway server 30 receives 
a busy Ack, email delivery-managing unit 33 obtains a 

10 'No' as the result of the judgment carried out in step Sa3 
forjudging whether the received Ack is a NAck or not. 
[0051] Then, email delivery-managing unit 33 obtains 
a 'No' as the result of the judgment of step Sa4 for judg- 
ing whether the received Ack is a normal Ack or not. 

'5 [0052] Then, email delivery-managing unit 33 up- 
dates the timing information corresponding to mobile 
station 1 0A in the mailbox administration table using the 
predetermined time interval, and at the same time, email 
delivery-managing unit 33 initializes the counter corre- 

20 sponding to mobile station 10A into '0' (step Sa9). Ac- 
cording to this operation, the new timing information, 
namely the retrial time, corresponding to mobile station 
10A becomes the time when the predetermined time in- 
terval passes after email delivery-managing unit 33 re- 

25 ceives an Ack. 

[0053] After step Sa9, the operation of email delivery- 
managing unit 33 returns to step Sa1 , and proceeds to 
the above-mentioned operations or the following oper- 
ations carried out according to the situation. 

30 

(3) In the instance that a normal Ack is received 

[0054] I n the instance that gateway server 30 receives 
a normal Ack, email delivery-managing unit 33 obtains 
35 a 'No' as the result of the judgment carried out in step 
Sa3 for judging whether the received Ack is a NAck or 
not. 

[0055] Then, email delivery-managing unit 33 obtains 
a 'Yes' as the result of the judgment carried out in step 
40 Sa4 for judging whether the received Ack is a normal 
Ack or not. 

[0056] Then, email delivery-managing unit 33 reads 
out the name of the email corresponding to mobile sta- 
tion 10A in the mailbox administration table, and reads 

45 out the email, which is stored in mailbox 34 using the 
name of the email. At the same time, email delivery- 
managing unit 33 reads out the mobile station ID corre- 
sponding to mobile station 1 0A in the mailbox adminis- 
tration table, and transmits the email to mobile station 

so 1 0A through system control unit 31 using the information 
of the mobile station ID (step Sa5). 
[0057] Next, email delivery-managing unit 33 judges 
whether the email was delivered successfully, namely 
whether a reception success notice responding to the 

55 email is received from mobile station 1 0A (step Sa6). 
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(i) In the instance that email delivery fails 

[0058] I n the instance that gateway server 30 receives 
a reception failure notice from mobile station 10A 
through base station 21 , gateway server 30 obtains a 
'No' as the result of the judgment carried out in step Sa6. 
[0059] Then, email delivery-managing unit 33 up- 
dates the timing information corresponding to mobile 
station 1 0A in the mailbox administration table using the 
predetermined time interval, and at the same time, email 
delivery-managing unit 33 initializes the counter corre- 
sponding to mobile station 10A into '0' (step Sa8). Ac- 
cording to this operation, the new timing information, 
namely the retrial time, corresponding to mobile station 
1 0A becomes the time when the predetermined time in- 
terval passes after email delivery-managing unit 33 re- 
ceives an Ack. 

[0060] After step Sa8, the operation of email delivery- 
managing unit 33 returns to step Sa1 , and proceeds to 
the above-mentioned operations or the following oper- 
ations carried out according to the situation. 

(ii) In the instance that email delivery succeeds 

[0061 ] I n the instance that gateway server 30 receives 
a reception success notice from mobile station 1 0A, or 
in the instance that gateway server 30 does not receive 
either a reception success notice or a reception failure 
notice from mobile station 10A after a certain time peri- 
od, gateway server 30 obtains a Yes' as the result of 
the judgment carried out in step Sa6. 
[0062] If gateway server 30 receives a reception suc- 
cess notice from mobile station 10A, email delivery- 
managing unit 33 deletes the email from mailbox 34 and 
deletes the name of the email from the mailbox admin- 
istration table. At the same time, gateway server 30 in- 
itializes the counter corresponding to mobile station 1 0A 
into '0', and ends the series of operations. On the other 
hand, if gateway server 30 does not receive either a re- 
ception success notice or a reception failure notice from 
mobile station 10A after a certain time period, email de- 
livery-managing unit 33 only initializes the counter cor- 
responding to mobile station 1 0A, and ends the series 
of operations (step Sa7). 

[1 .3] Setting of time interval for retransmission of email 
arrival notice 

[0063] As mentioned above, according to the email 
delivery control method in this embodiment, gateway 
server 30 can set time intervals for retransmission of 
email arrival notice to each mobile station according to 
an Ack or a reception failure notice, which is transmitted 
from each mobile station through mobile packet com- 
munication network 20. 



(1) In the instance that no Ack is received or a NAck is 
received 

[0064] In the instance that gateway server 30 does not 

5 receive an Ack or gateway server 30 receives a NAck, 
as mentioned above, it is preferable that such a relation 
between the counter and the time interval for retrans- 
mission of email arrival notice as shown in Fig.5 should 
be used for determining the time interval because of the 

10 following reasons. When mobile packet communication 
network 20 transmits a NAck, there are several possible 
situations as follows: mobile station 1 0 may be moving 
from a radio wave zone of a base station to another radio 
wave zone of another base station, and the radio wave 

15 strength of mobile station 1 0 may have decreased tem- 
porarily (under a state of 'decrease of radio wave 
strength caused by roaming 1 ); mobile station 1 0 may be 
located outside the service area; the power supply to 
mobile station 10 has been shut off or ; mobile station 

20 10 has broken down. If mobile station 1 0 is located out- 
side the service area, there is a strong possibility that 
mobile station 10 will be able to communicate after a 
short period of time. However, if mobile station 10 has 
broken down, there is no possibility of mobile station 1 0 

25 transmitting an Ack even though email arrival notices 
are frequently transmitted to mobile station 10. And in 
such a case, gateway server 30 receives a NAck repeat- 
edly from mobile packet communication network 20. 
[0065] On the other hand, if mobile packet communi- 

30 cation network 20 does not transmit any Ack, it could be 
due to a problem in the mobile packet communication 
network. The problem may be just temporary and soon 
rectified, but in some cases it may take a long time to 
rectify the problem. 

35 [0066] Generally speaking, it can be assumed that the 
more the number of reception failures of Ack and recep- 
tions of Nack, after the last successful communication 
between gateway server 30 and mobile station 10; 
namely, the increase in the size of the counter in the 

to mailbox administration table of this embodiment; the 
stronger the possibility that mobile station 1 0 will not be 
able to communicate for a long period of time. Under 
such circumstances, if email arrival notices are fre- 
quently transmitted to mobile station 1 0, there is a strong 

45 possibility that the increased data traffic due to a lot of 
untransmittable data in mobile packet communication 
network 20 would cause a traffic congestion. 
[0067] To avoid such a problem as mentioned above, 
email delivery-managing unit 33 makes the time interval 

50 for retransmission of email arrival notice longer accord- 
ing to how large the counter is, thereby, reducing the 
increase of data traffic containing a lot of untransmitta- 
ble data. 

[0068] However, according to Fig.5, when the counter 
55 is larger than a certain value, the time interval for re- 
transmission of an email arrival notice is set to converge 
to a predetermined maximum time interval T. The object 
of this convergence is to meet the demand for quick 
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email transmission, which is generally expected in an 
email delivery service, even when the counter has be- 
come quite large. It can be freely determined, on the ba- 
sis of statistical data, and past experiences etc., what 
the maximum limit should be for time interval T. 
[0069] As a matter of course, the time interval for re- 
transmission of email arrival notice, when gateway serv- 
er 30 does not receive an Ack or gateway server 30 re- 
ceives a NAck, can be determined on the basis of other 
relations than the one illustrated in Fig .5. 

(2) In the instance that a busy Ack is received 

[0070] When gateway server 30 receives a busy Ack, 
as mentioned above, gateway server 30 uses a certain 
predetermined time interval as the time interval for the 
retransmission of an email arrival notice. 
[0071 ] I n this instance, mobile station 1 0 is inside the 
area where it can communicate, but mobile station 10 
cannot return to the state of being able to communicate 
till the current communication ends. Therefore, it is pref- 
erable that the time interval should be determined ac- 
cording to the average time required for ordinal commu- 
nication. 

(3) In the instance that email delivery fails 

[0072] I n the instance that gateway server 30 receives 
a reception failure notice from mobile station 1 0 through 
mobile packet communication network 20, as men- 
tioned above, gateway server 30 uses a certain prede- 
termined time interval as the time interval for a retrans- 
mission of the email arrival notice. 
[0073] In the instance that mobile station 10 fails to 
receive an email because it has been in the state of not 
being able to communicate for a short time, there is a 
strong possibility that the reason why mobile station 1 0 
failed to receive an email is a temporary one, such as 
the decrease in the strength of the radio wave received 
by mobile station 1 0 because of the presence of sur- 
rounding buildings, etc. Due to the temporary nature of 
the communication status of reception failure, it can be 
assumed that there is a strong possibility that mobile 
station 10 will return to the status of being able to com- 
municate after a short time period. Therefore, it is pref- 
erable that the time interval for retransmission of email 
to mobile station 10 be determined to be a short time 
period. 

(4) Comparison among time intervals for retransmission 
of email arrival notice 

[0074] Because of the reasons mentioned above, 
generally speaking, it is preferable that time intervals to 
instances (1), (2), and (3) are different from each other 
in the relations mentioned below. 
[0075] The time interval in the instance that a delivery 
failure notice is received is smaller than 



the time interval in the instance that a busy Ack is re- 
ceived, and the time interval in the instance that a busy 
Ack is received is smaller than 
the time interval in the instance that no Ack is received 
5 or a NAck is received. 

[1 .4] Modifications 

(1) Use of received radio wave strength information of 
10 mobile stations for determining email arrival notice 
retransmission times 

[0076] In the embodiment explained above, gateway 
server 30 evaluates the current status of commun ication 

15 of mobile station 1 0 on the basis of an Ack, or a delivery 
failure notice, received through mobile packet commu- 
nication network 20, and determines the time when it 
retransmits an email arrival notice according to the com- 
munication status of mobile station 1 0. In addition to the 

20 information on the status of communication, information 
of received radio wave strength of mobile station 1 0 can 
be also used for determining the times when email ar- 
rival notice is retransmitted and when email is transmit- 
ted. In such a case, the following configuration needs to 

25 be adopted. 

[0077] Fig. 7 is a diagram showing a configuration of 
mobile station 10 in this modification. In Fig.7, the com- 
ponents, which are the same as those in Fig .2 are pro- 
vided with the same symbols as in Fig.2. As shown in 

30 Fig.7, mobile station 10 in this embodiment comprises 
received radio wave strength-measuring unit 15 in ad- 
dition to all the components of mobile station 1 0 shown 
in Fig.2. When transmitting and receiving, unit 12 re- 
ceives beacon signals transmitted by base station 21 , 

35 and received radio wave strength-measuring unit 15 
measures the strength of the received radio wave of the 
beacon signals. 

[0078] In this modification, when CPU 111 of mobile 
station 10 receives an email arrival notice when mobile 

40 station 10 is able to communicate, it transmits an Ack 
with information regarding the strength of the received 
radio wave, which is measured by received radio wave 
strength-measuring unit 15. The information regarding 
the strength of the received radio wave, which is at- 

45 tached to the Ack, can be expressed in any kind of for- 
mat. For example, CPU 111 can prepare received radio 
wave strength indexes, which are classified into 5 stag- 
es, namely integral numbers from 'V to '5', according to 
the measured values of the radio wave strength, and 

so transmit the Ack along with the received radio wave 
strength indexes. The correspondence between the re- 
ceived radio wave strength indexes and the strength of 
the received radio wave can be defined freely according 
to the situation, and it is usually defined on the basis of 

55 statistical data or past experiences. 

[0079] In a system where the information of the 
strength of the received radio wave is used, for example, 
email delivery-managing unit 33 of gateway server 30 
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reacts out the information of the strength of the received 
radio wave, which is attached to a normal Ack, before it 
transmits the email corresponding to the normal Ack. 
The email is actually transmitted only when the strength 
of the received radio wave of mobile station 1 0 is greater 
than a predetermined threshold value. According to this 
system, the transmission of emails can be performed 
with greater certainty, and a traffic congestion due to an 
accumulation of data from failed email transmission, can 
be reduced. 

[0080] In the above-mentioned modification, mobile 
station 10 transmits an Ack with information of the 
strength of the received radio wave, and email delivery- 
managing unit 33 of gateway server 30 determines 
whether to retransmit an email arrival notice and trans- 
mits an email on the basis of the information attached 
to the Ack received from mobile station 1 0. The present 
invention is not limited to the above described function, 
and it is also possible that CPU 111 creates information 
regarding the transition of strength of the received radio 
wave using the information of the strength of the re- 
ceived radio wave of mobile station 1 0, which is meas- 
ured by the received radio wave strength-measuring 
unit 15, and CPU 111 transmits the Ack with the infor- 
mation regarding the transition. In this case, email de- 
livery-managing unit 31 of gateway server 30 deter- 
mines whether to retransmit an email arrival notice and 
transmits an email on the basis of the information re- 
garding the transition of strength of the received radio 
wave. 

[0081] In a system where the information regarding 
the transition of strength of the received radio wave is 
used, email delivery-managing unit 33 of gateway serv- 
er 30 reads out the information regarding the transition 
of strength of the received radio wave attached to N Ack 
when it receives a Nack; and evaluates the present sta- 
tus of mobile station 10, as being under the status of 
'decrease of radio wave strength caused by roaming', 
on the basis of the information, and determines the re- 
trial time for the transmission of email arrival notice. Ac- 
cording to this system, the deterioration of the speed of 
email delivery can be controlled, and also the increase 
of data traffic caused by failed email arrival notice trans- 
missions can be reduced when mobile station 10 is not 
able to communicate. 

(2) Arrangement of components of email sever system 

[0082] I n the embodiment explained above, the com- 
ponents of a system of the present invention, such as 
the means for receiving emails, the means for obtaining 
communication status of mobile stations, the means for 
determining transmissions of emails, and the means for 
instructing retrials of obtaining the communication sta- 
tus of mobile stations, are all installed in gateway server 
30. However, all or some of these components can also 
be installed in several separated cabinets instead of be- 
ing installed together in the gateway server. In such a 



system, the component groups, which are components 
grouped by the cabinets, can be connected with each 
other by information communication network so as to 
enable them to work together. 

5 

Claims 

1 . A method of controlling email delivery, said method 
10 comprising: 

a receiving step for receiving an email, which 

is addressed to a mobile station; 

a status obtaining step for obtaining information 

'5 on communication status of said mobile station 

from a mobile communication network to which 
said mobile station belongs; 
a transmission determining step for determin- 
ing whether said email should be transmitted to 

20 said mobile station at the present moment or 

not, on the basis of said information on the com- 
munication status; 

a transmitting step for transmitting said email if 
said email is determined to be transmitted in 

25 said transmission determining step, and; 

a retrial instructing step for setting a waiting 
time on the basis of said information on the 
communication status, and instructing the exe- 
cution of obtaining operation by said status ob- 

30 taining step following said waiting time, if said 

email is determined to not be transmitted in said 
transmission determining step, or if said email 
is determined to be transmitted in said trans- 
mission determining step and transmission of 

35 said email fails. 

2. A method of controlling email delivery according to 
claim 1 , wherein: 

40 said method further comprises an arrival notice 

transmitting step for transmitting a notice of ar- 
rival of said email to said mobile station, when 
said email, which is addressed to said mobile 
station, is received, and; 

45 information on communication status with re- 

gard to reception of said notice of arrival is ob- 
tained as said information of communication 
status in said status obtaining step. 

so 3. a method of controlling email delivery according to 
claim 1 , wherein: 

said information on the communication status, 
which is obtained in said status obtaining step, 
55 indicates any of the following: communication 

possible status, communication busy status, or 
communication impossible status; 
in said retrial instructing step, a first time period 
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is set as said waiting time if said information on 
the communication status indicates communi- 
cation busy status, and a second time period, 
which is longer than said first time period, is set 
as said waiting time if said information on the 5 
communication status indicates communica- 
tion impossible status. 

4. A method of controlling email delivery according to 
claim 1 , wherein: 10 



communication status, and instructing the op- 
eration of said status obtaining means following 
said waiting time, if said email is determined not 
to be transmitted by said transmission deter- 
mining means. 



said waiting time is determined on the basis of 
number of times of execution of said status ob- 
taining step for said email up to the present mo- 
ment. 15 



5. A method of controlling email delivery according to 
claim 4, wherein: 

in said retrial instructing step, if said number of 20 
times of execution of said status obtaining step 
for said email up to the present moment is the 
same as or more than a predetermined number, 
a predetermined time period is set as said wait- 
ing time. 25 

6. A method of controlling email delivery according to 
claim 1 , wherein: 

said information on the communication status 30 
is information of strength of received radio 
wave of said mobile station. 



7. A method of controlling email delivery according to 
claim 1 , wherein: 35 

said information on the communication status 
is information of transition of strength of re- 
ceived radio wave of said mobile station. 

40 

8. An email server, said email server comprising: 

a receiving means for receiving an email, which 
is addressed to a mobile station; 
a status obtaining means for obtaining informa- 45 
tion on communication status of said mobile 
station from a mobile communication network, 
to which said mobile station belongs; 
a transmission determining means for deter- 
mining whether said email should be transmit- 50 
ted to said mobile station at the present mo- 
ment or not on the basis of said information on 
the communication status; 
a transmitting means for transmitting said email 
if said email is determined to be transmitted by 55 
said transmission determining means, and; 
a retrial instructing means for setting a waiting 
time on the basis of said information on the 
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FIG. 2 
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